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ASTRID AND ASTRID2

ASTRID ASTRID2
Energy 580MeV 580MeV
Design current 200mA 200mA
Injection From 100 MeV microtron 580MeV from ASTRID

once a day Top-up every 3-4 minutes.
Emittance 140nm 10nm
Free straight sections 1(2) 4
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CONSYS - THE CONTROL SYSTEM

> Control System for
> University of Aarhus: ASTRID,ASTRID2, ELISA and several
smaller machines
> Stockholm University: CRYRING, DESIREE

> Mature system, running since 1998

> Standard model, publisher/subscriber

> Running on Windows

> Microsoft C++, object oriented based on MFC classes
>Same core system on all computers

> Configurable - Stored in SQL database
> Address device and parameter location
> Conversion information for scaling etc.
> Display information
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CONSYS DEVICES

> Old systems >New systems: Ethernet
> Generic I/0 > Generic I/0
> Gb4 > PLC’s
> Dedicated hardware > NI Shared variables
> Serial and GPIB, connected > EPICS channels
directly to device computer. > Dedicated hardware

> Preferable Ethernet

> Serial Communication
> Serviced through MOXA serial port

servers /!«.
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CONSYS PARAMETERS

> Basic parameter types:
> BOOLEAN, WORD, FLOATING POINT, TIME, STRING

>Complex parameter types:
> Any structure can be a parameter

> Clusters
> Parameters are grouped into clusters
> Typical relates to a specific piece of hardware
> No binding on the source of the parameter, can be from
several different devices/locations
>Naming
> <Cluster name>.<sur name>, ex. BMH100IPSast2.lw
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AUTOMATION

> Strong support for automation

> Any ConSys device can access any ConSys parameter
> Used in automation devices

> Examples

> Electron operation:

> The steps involved in injections are heavily automated

> Copying of different settings for store and accumulations

> Automatic RF power control

> .
> Calculation of power & resistance from current & voltage
> Simultaneous control of several parameters

> Averaging




/ AARHUS ConSys Update & A LabVIEW FPGA based RF System DECEMBER 6t 2012
¥ UNIVERSITET Torben Worm

GENERAL APPLICATIONS

> Machine independent applications

> Configurable, configurations stored in SQL database
> Same applications used at all machines

>Console
> Main program to display and adjust parameters.

> CSPlot

> Datalogger =
3 QeStO ‘. mmmmmmmm
> RampControl I |

> StateMonitor
> Condition based monitoring of machine state

> FileLogger
>MassScan

uuuuuuuuu

-------
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NEW ASTRIDx LLRF

>Since January 201 1: New LLRF in operation
at ASTRID

> Has been working without any problems

>Same system used for ASTRID2 =5
(except for different tuning control) §§

> Rack PC:
> LabVIEW Real-Time
> FPGA equipped multifunction
card

> NI PCle-7852R:
> Virtex 5 FPGA, 8 Al, 750 kS/s/ch,
8 AO, 1 MS/s/ch, 16 bit
> PCle-6323
> 16 Al, 250 kS/s/ch, 4 AO, 16 bit
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RF CAVITY

>The 105 MHz cavity (modified MAX IV design) was
made by Research Instruments.

> The transmitter is a 8kW solid state unit from Tomco
(Australia).
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RF SYSTEM - DESIGN LAYOUT

> Digital control of baseband signal > =180 phase detection

> Detection: IQ demodulators with > Control: Amplitude and Phase
low pass filter (voltage controlled)
Master oscillator 104.95 MHz 0]3'[101'131 PreAmp FM transmitter
Rohde&Schwartz SMYO0! or DDS Fast feedback loop +40 dB. 10 W +36 dB, 10 kW
Phase Attenuator/ N Atten- Phase | Cpmbiner ’
o U — e |
N EP A A gﬂ
B —Diag Diag |
& JZ Diag K
Splitter
- 5 AV
- ARV e ezl
5 3 g £ B s KLl
@ E = ol 2 | .- =14 HEE:
52 S|sls a2 8 & 3 IS 2kE
5 3 ARG E I Ekl) ElERE
& =)
= Realtime computer (running LabVIEW RealTime) with
5 FPGA controlled 10 (NI PCle-7852) for fast regulation and a Multifunction card for slower 1O
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RF SYSTEM SOFTWARE

> FPGA

500 kHz sampling rate

Calculate Amplitude & Phase from 1Q
Low pass filter

Amplitude loop, bandwidth ~ 50 kHz
DMA: Measured & Calculated values

> Real-Time
Cavity tuning loop
Phase Loop
History buffer
Generation of live plots
User interface through shared
variables
> Host
> LabVIEW operator display
> Display live plots generated by RT
> Control & Status through RT shared
variables
> ConSys
> Control & Status through RT shared
variables

> All levels: LabVIEW 2012

\'%4
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Torben
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FPGA

1Q=>

KAl |—>|Amol. | —> —\

‘ Phase ‘

—>|PID| — |AOWV

Cav. Amplitude
Set Point

REAL-TIME

Cav. Tuning Phase
Difference Set Point

EvAQ) —— 1] > reg—>[[>
v v ¥
EIIE=EE
HOST _ ConSys
—] H OS ConSys
E LabVIEW k % %%
|| E
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|| A2 DipoleiQuadrupole ~| 4|} n|ﬂ|%| ul| 8|7 2|£]2 [ Ofm a|Clm|0|@] 8 o]l | el au] T1| 12| v2 | 12| T3] T4 12 | €

> MC”n progrom to dlsplay Ond Odjust [2 Prw Quadrupoles +| O BB -n-!IQI'!IWI'!IWI*I*IGIGIOIOIOIOIOI?WI?HW EE

QPV:oo<IPSa Multiconnect to PPW — - 12:38:358 TWSLYN: Inf. CanLib version : 1.32.639.191 loaded

I I I = 0k
-3.00 A 74 5 12:38:35 TWELYN: Inf. ConSys kernelversion : 1.32.639.608 loade:
po rG eters. :;2‘;7:::: : | ';

12:38:35 TWSLYM: Inf. ConSys GUI wersion : 1.32.639.193 loaded.
QPV1111PSa PFW Q-pole vertical 111

il % 12:36:38 TWELYN: Inf. Cansole version : 1.32 639,245 staned
> Machine independent 'w == ) : 37 do

12:36:35 TWSLYN: Inf. Using database: S0Lno 1

Bl FastUpdate Ur kL EE'_ ‘ § '
> Console pages defined in database Ty ‘
‘ ’ Iw 3004 I X
> Analoq ue COhtrOl W FastUpdate Ur . X o1
. ‘ s ClearStatus . SumFail .
> Control bars with ‘analogue’ control of two | SRR _ 11
pO TCI m ete I’S | | FagIlUp"iSate X 791
' earstatus i -
> Mouse Control ?:wzzlpswrw Q-pn!; ;;n;cm 1I2’2 731
: : 741
> qu |t0| pOte ntlometers | Fagll'l::rdsz:::ug lsj.:mFa“ a7y - I

. . QPV1311PSa PFW Q-pole vertical 131 761
> Graphics pages based on drawings | e ;
W FastUpdate Ur b
. . ClearStatus SumFail d
Wlth Overlo Id ContrO|S. QPY132IPSa PFW Q-pole vertical 132 Sector valve symbols

Iw -3.00 A Ir b DQCVaIve closed

W FastUpdate Ur b Yalve moving

ClearStatus SumFail d J‘Valve open

QPV141IPSa PR Q-pole vertical 141 l;% Valve not connected
Iw -3.00 A Ir
Wl FastUpdate Ur
ClearStatus SumFail ¢ Sector valve control

QPV1 42IPSa PFW Q-pole vertical 142 Open valve
Iw -3.00 A Ir b valve number .
W FastUpdate Ur b Close valve Microtron

ClearStatus SumpFail
QPV1511PSa PFW Q-pole vertical 151
Iw -3.00 A Ir
W FastUpdate Ur i
Elearstallls Bkl [ Ba7ci0mBar| [ 1.44¢-07 mBar| [122e7mB
QPV152IPSa PFW Q-pole vertical 152 o
I -3.00 A Ir 0.14 A « m ] 3

Mic.1 IMic. 2| I, Steelerl Accuml [[37RES | Micd | Mic3 | Accum2| Accum3| RF I MainSupp\iesl vcordipl hcordipl MicRFl ConllolWEl

1 - 057TA d
| J  DMYB02IC

8.76e-11 mBar

(] ki =2ro

m

Manual valve

T Y T .  BMHEDZIE " Fir
0.3850 0.3900 . 0.5300 ] © DMHEDTIC
Dissble | 01% |[T% _10% | 100% Disable | 01% [7% _10% | 100 | MEEEE? & LMSE3LE
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STATEMONITOR

> Machine State Monitoring e
) Condition bosed FE Action :ew_ Database Window Help

> T ree St ru Ct ure # ASTRID State server (NF-AD4068) ee=]

Controller | Description | Created by MNotes | Creal
. [» Detektor Meutral particle detkt... jsn 05/0¢
) Leoves. [= SRBeamline SR Bearnline state m...  JSN 01/13
. [» InjBeamlon  Injection Beamnling, ... Torben Worm 05/11
> Parameter based conditions b e o=
[» Separator| B OpState |i||£||£|

> ConSys 'InJectlonBeamllne Parameter: RPCO3REL. Power

[> InjBeamC e
> Constants B> InfBeamel| | = ot ] Bit: RPC03
B Temperat| | 5@ RingMagn RPCO3REL must be on
) T ree St r u Ct u re B> RingMagr [ £@ InjBeamCommon Low bit state: Error

[ OpState ==% lonMode High bit state: Ok

. . M EBIS =% EMode
m 2
> Logical operations Becoow ||prom
W eIRF oo &

> Timed override B> Microtron 5420 Rack pover
> SMS alarms —
> E-mail alarms

[-*3%@ SupplyOn
H--®2@ Elec. Special

H =@ Ion Special

H--*=@ Microtron

H-- ™=@ Separator

™=@ EBIS

H--=2@ E_Cool

....... 3% ConSys Astrid

...... =g OpMode

[ O B B

4 [l | +
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| E | S | O File Edit ConSys Configure View Window Help

B @] 4[| 2(mm|o[n) | = S| 2

£l el-st 121128-085442.setup (o=@ =]
> Sto re | Parameter name | Surname | Parameter value | Timestamp | CheckiCurre
DMHZ1DAFast s_Control s_Control Dynamic & 28/11-2012 08:54:32 277 a
. DMH21DAFast s_DAFmode DAF:_Flattop & 28{11-2012 08:54:32 277
> A” values (In quUpS) DMHZ1DAFast  VectorNr VectorNr 28/11-2012 08:54:32 277
. DMH21DAFast VectorTable  VectorTabl 28/11-2012 08:54:32 277
> ReOd/erte E DMH21ICO dac -0.300 A 26/11-2012 10:37:54 350
DMH21ICO daf_nctrl " Static 28/11-2012 08:54:32 480
R t " Set staticldyn-adjust
) es O re e "'_\'i‘JAstBooster-Tot.sequ... |?||EH?|
« Dynamic Parameter name | Sur;e_| _‘
DMH21ICO DAF_stat DAF_stat ok @l OMHO3ICO e
> SeleCted pOrC” I |eters DMH211CO s_DAFmode DAF:_Flattop Z}) DMHI13ICO dac
. DMH211CO dachon 1.07 & DMH23ICO dac
> Based on sequence files DiatEIcsais 11073 A WO e
DMH21ICO temp temp DMHSLICA dac
> < O m po re DMH22DAFast  DAF_stat DAF_stat DMV02ICO dac
DrVOSICO dac
gm:;;giiasl Event:lrhl EwventNr QMHI1IQP dac
. ast wventTable EwventTable QMH21IQP dac
> Current VO | Ue Wlth Stored VO | Ue DMHZ2DAFast s_Control s_Control Dynamic & QMVLLIQP dac
= SMHL1ISP d
. . DMH22DAFast s_DAFmode DAF:_Flattop TIMOLTOA i
) e rI O I C DMH22DAFast VectorNr VectorNr 4 TIMO1TOD dac
DMH22DAFast VectorTable VectorTabl 1] TIMO1T1A dac
TIMOLT1D dac
St ” EF DMH22ICO dac . 0.000 A TIMO1TDO e
> ored DMH22ICO daf_nctrl " Static XMHILIXP dac
. . " Set staticldyn-adjust XMVILLXP dac
> Retrieve values from several files o wreOmE  aac

& Dynamic
DMH22IC0 DAF_stat DAF_stat ok Bl gmgllllgg j::
DMH22I1C0 s_DAFmode DAF:_Flattop DIMV620IC dac

DMH22ICO dacMon 0.40 A DMVB21IC dac

QMHE4IQP dac
DMH22I1CO adc 0.450 A QMVE3IQP dac

DMH22ICO temp temp QMVB4IQP dac
DMH23DAFast DAF_stat DAF_stat CRE315MYast freq

DMHZ3DAFast EventNr QMHB3IQP dac
Eventr QMV2IQP dac
DMHZ3DAFast EventTable EventTable QMVXIfineVPast  write

DMH23DAFast s_Control s_Control Static H QMHX1fineVPast  write

DMH23DAFast s_DAFmode DAF:_Stopped Emgﬂgﬁ Sac
ac
DMHL2ICO dac

DMHI1ICO dac

MultiCon |ActDb1 |NU
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DATABASEEDITOR

> Configuration of
ConSys DB

> Tree structure:

> Machine Groups

> Clusters
> Parameters

> General DB tables
> Fields like a0..aN
> Type specific editing
> Named general fields
> Only used fields active

File VWiew Options Tools Help

DECEMBER 6t 2012

28
E-D ConSys » |Parameter: Database changes:
% Astrid Param. name:  BMH100IPSast?.hw All database changes is written to:

% Astrid Diagnostics
%% Astrid Injection Beamline
]
& Microtron
H
% Astrid Separator
%3 Astrid Electron Cooler
% Astrid Vacuum
G
%% Undulator
%% Undulstor Beamline
% Ebis
-2 Astrid Laser Lab
& Astrid No Backu
i-1 P
% SRbeamlines
- %% XRing
[—]'ﬁ Astrid2
. AST2ELOP_STast2
ASTOBADLast2
B AST98A02ast2
- AST98TOlast2
ASTO8TO2ast2
B ASTOBTIMOast2
T ASTOBTIMIast2
ASTI8TIM2ast2
B AST9BTIM3ast2
AutoOnOffAst2
=-'F BMHL00IPSast2
P T
A
e Ur
e # Main
/ PowerOn
- 4" PowerOff
/" Supply
/ Reset
- #” DCoverCurrent
# DCOverload
- #" MagnetTemperature
. # PosSlopetime
/ MPSTemperature
- NegSlopetime
-4 Breaker
/ SlopeCurveForm
. # Regulation
# RegModule

f PreReg

Frontend:
Loaderinstance: 0

Description: Bending magnet
Param. id: 46237

Group: Astrid2?

hccess: write

Data type floating point

Cns position 1

Device: 1807 - BMH100IPS

[CDFMagnetSupply8000Device]
315 -WFECD9

* 8S0L database, dbChange table

*If 'Database’

- to 'DatabaseEditor.bd"

<

is setin ConSys Log filter

... #" Transistor
.

| Ready

[~ En

Id ‘ SUr Name | update ti... | posit... | access| inter... ‘ al | al | a2 | a3 | ad ‘ a5 | ab | a7 ‘ a8
46237 Iw 1 w 886 (1]
46235 Ir 0 2 g Interpretation Editor
46220 Ur 1] 3 R
46240 Main 1000 4 R —
46213 PowerOn 1000 4 Wi 15 Desmfptam
igg EUWE"OH 1000 3 Interpretation twpe: 101;  Unipolar Floating point, fixed field
UPP| p, et
46215 Resef o Dats Server. [CFicatDataServer ~ Help
46224 DCoy .
13734 DCO Name:  BMH100IPS ast2 | Integers
46239 Magr| Suname:  |lw [ R O:Nomnal, 1:5urmame— (10)|1 001% 1% 210% ne)|2
46246 PosSl o “idth, high (8 (k]
45241 MPST| Update Min. Time: |0 Defa X i
n Decimalz, high 123 oy
46242 MNeg%| Console position: |1 Defa i
46231 Breal “Wwidth, nomal 13)7 1]
46216 Slope| Device: |1807 - FECOS: BMH100IPS | Decimals,nomal (14113 mz
14732 Regull - Intsrpretalion Hiowmede.read (511 "3
13735 Regl Type:  |Unipolar Floating point, fised § . . T
13736 PreRel| . . History mode, wiite (167100 4]
13732 Trang)| Data Type: Floating point Me dac bits in[e 115
46227 Earth Conversion Type: Unipalar
46245 Phast Displap Type Fixed format, Floating points
13737 MPSY| : Man [D0){400.0000000  Higtery Mark Step (D4 1.0000000
ggg Eﬂm Interpretation] 886 ©  0-4004, B Dlfect o7 Bo0ma0 |
aor ——— —
46218 suml))| [ “ddies] Interpretation Lower limnit (D2)| 00000000 Min Ste (LSE) (D16} |T.0000000e-003
47374 Cach|l| | Addres Upper limit [03){399.9989329 )
46217  Statu Type: Unipalar Floating po
46243 Oper Parai B Test
esoription Unit 1o [
igg;é IRE"” 6239 IFA Supplies Funt " o |
w 830 Motor curent m) |
46233 IntP1 831 Mator max velocit 12 |
46232 IntNl 833 Mator resistance
46234 IntP5 834 Motor Inductance
46226 Delta 836 ACVoltage [7 Enable all fields
47375 Wate gg; f\E Eu"E"l l
eak curen
ggggg ¥mp 845 ‘Wiggler encoder &0
mp 867 Camera Exp time ps 1.000s+... 0.000 4000 1.000e+.. 0.000 1
50545 Comil 875 VIN bypass counter s 1311er 0.000 0000 131+ 1.000 0.000 1
4 4 881 Writes/Second witds  1.000e+... 0.000 0000 1.000e+.. 1.000 1.000 1
884 01004 By 211 & 1000000 0.000 00oi0 100000 1.000 1.000-... 1
885 0-156 A, DFS100 Read back & 166.000 0.000 0000 156.000 1.000 1.000 1
886 & 0.000 1.000 7.000e 1
Paranll | 27T T . S oo i
MNew Edit Copy | Delete ‘ References | Ok Cance
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> Log selected parameters to @

SQL database.
> Logging groups
> Parameters in groups
> Common log conditions
> Fixed intervals
> Retrieval

> Web application
> CSPlot

Default-Ellog.cdl - Data Logger
File Edit Log “iew Help

D& 2]

DECEMBER 6t 2012

@ Tirner laggings + | Group name: Beam Current Stored
E|' Beamn Current Stared
...zEm BearnCurrentIFit - Logging on

BearnCurrenttaull
g BearnCurrentITau
2-&3: Bearn Current Injektion
. BearnCurrent.norrmal Logging Enable
B-#43 Radiation Injektion
-.EEE RADMOMN1astade Word Range check:
.EEE RADMON2astade 3 <= statusVPast.Cycle5tat <= 3
- EEE RADMOMIastade R heck
ange check:

e RADMON_%St'ad_E !.;?.DI]I]I] <= BeamCurrent.slow <=
-4 El Standard Diagrostic 500.0000
- EEE AstTunes Qxhdean
BB NstTunes Qyhdean
. QMHXIfinePastwrite
BB QbW IfinePastwrite
BB BearnlaossistMormalize Log period: 1 minute
.. 2EE CRE31SMYast.freg
g8 CRE31SMYast.modFreg
BB CREI1SMYast.phaseles
BB SstTunes Fisync -
4 1 3

Log activation conditions:

Ready

Log

ODBC:
#aits:

1

Status: Active

operational - ready

MUK
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CSPLOT

> General plot program
> Plot any parameter
> Unlimited #parameters

File Edit Plot View Window Help
D@~ cinE%%® x|~ EkAlH|=|®ww & e

- - F=91_Hour - beamplot.csp [= (=] %@ | | 2 2_Minutes - beamplot.csp [= =] =
) I St O r I e S —— Mormal_beamcurrent — Tau_1 — Tau_10 —— Beam Current — Tau 1 — 10" Tau —Tau10  —— incremen it
— |_Tau_10 o Mormal_beamcurrent_m — |_step —— MicPulse
140

> From devices at start-up |7
> Parameter history stored in RAM by S Seas kS S Nauaas S ki b
devices.

> Typically 2 weeks of data stored

> Longer histories

— | | 530 Seconds - beamplot. =
. =2 Days - beamplot.csp EI' = | Eesficn by EI
> Retrieve SQL data logged by
e Beamcurrent —— Tau_10 —— Tau_80 7 - 7 -
+ Siow_beamcurrentm— [ Tau_10 | [ T [ TR R | 18
DataLogger S — |
1804 -- -t chpesedbooadbascfosoabeoadnasthacodsecaded M) s A S R S
604 -t~ e o flocodbenediomodbeosf 5 f :
CRTE BRI i, SURITTPRUTRRN BRI PR e, TN TS 140 e i
= z ' ;
FCEE BN T (R S FA IR At M R p12e 5 A AR A i Pl i .
& I T oo 0 torut A i A et Lttt .t s B
SRR s (EERE EECERSEPRR WRCCrs | EPEPEEPIERERTERR L PRt e RN F100 3 : :
= ; 2 B b
o oaod bt e leo =
g =5 15 [ S BT
L R R T e L | L s SaRE SRR SR =)
140
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr |20
otk i ; : .
5 9 13 17 24 1 5 9 13 17 21 1 5 § 13 14:56:15 14:56:30 14:36:45 14:57:00
Ready Nao SQL history
;
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